sunlight and location on a tree branch can also affect nutrient concentration in leaves 62 (Schreeg et al., 2014) , and weather-related factors such as precipitation and temperatures 63 can affect nutrient levels on a seasonal basis (Turner et al., 1977 
Patterns in soil and foliar elements 161 162
Soil C and N concentrations were highest on average (34.94% and 1.32%, 163 respectively) within litter material and declined with depth through organic (18.30% and 164 0.84%) and mineral (6.05% and 0.29%) soil horizons (Table S1 , Fig. 2 ). The 165 concentration of other nutrients such as K, Ca, and Mg were highest on average within 166 the litter (0.016%, 0.115%, and 0.012%, respectively) and organic soil horizons (0.019%, 167 0.104%, and 0.013%), and decreased in the mineral soil horizon (0.009%, 0.046%, 168 0.007%). Na concentrations displayed the opposite pattern and increased from litter 169 (<0.001%) to mineral (0.001%) soil horizon.
170
The pattern of five elements in the soil-C, N, Ca, K, and Mg-correspond with 171 the dominant role of decomposing plant material controlling the concentration of 172 nutrients in forested soils (Aerts and Chapin, 1999) . These results are consistent with a 173 global compilation of 10,000 soil profiles that indicate ranking of nutrient concentrations 174 from shallow to deep (Jobbagy and Jackson, 2001) (Fig. 2, Fig. S1 ). The decline in the 175 bioavailable K, Ca, and Mg in the mineral horizon suggests removal by mineralization or 176 microbial immobilization Qualls, 2000) .
177
Foliage contained C concentrations between 47-52%, with the exception of Larix 178 occidentalis, Alnus viridis, and Menziesia ferruginea, which had slightly lower 179 concentrations of C between 43-47% (Fig. 3 , Table S2 ). N concentrations were generally 180 low (0.75-1.89%) in coniferous needles, and high in leaves of the broadleaved species 181
Alnus viridis and Menziesia ferruginea (2.5-3.5%). P, K, and Ca concentrations were 182 variable within and between tree and shrub species, with no clear pattern differentiating 183 needle and broadleaf species (Fig. 3) .
184
There was considerable variability in trace element concentrations among samples 185 of foliar material ( positively correlated (Fig. S2 ), indicating that leaf tissues are built in predictable 214 stoichiometric ratios, but the variation in the concentration of those nutrients among 215 sampling sites suggests that the availability of these elements in soils and bedrock 216 likewise varied. Ca was weakly correlated with N, P, K, Mg, and SO 4 in leaves. Ca 217 concentration is strongly affected by foliage age (Turner et al., 1977) , which represents 218 another source of variation in the sampled foliage not controlled for in this study.
219
We found substantial differences in the foliar nutrient concentrations between 220 evergreen and deciduous plant types (Fig. 3) . N, Mg, and SO 4 were found at higher 221 concentrations in broadleaf material relative to evergreen needles, probably due to higher 222 rates of metabolic activity and photosynthesis in broadleaf material during the summer 223 (Linzon et al., 1979) . Leaves from Alnus, a nitrogen-fixing plant, contained greater N 224 (2.55-3.56%) relative to non-fixing species (Taylor et al., 1989) century contained significantly less C on average than samples from sites that burned 241 prior to 1901 CE (t = -2.26, df= 9.60, p= 0.0484). In contrast, N (t = -1.46, df= 10.54, p= 242 0.1731) and other soil nutrient concentrations ( Fig. 5 ; Ca, K, Mg not shown) did not 243 significantly differ between these two populations.
244
The significant difference in soil C suggests that a single fire event in the early 245 20 th century at several sites reduced the pool of soil C, and that the legacies of those fires 246 are still detectable today (Fig. 5) . These results are consistent with ecosystem modeling 247 experiments, which find that both fire frequency and severity are the dominant drivers of 248 C dynamics in sub-alpine coniferous forests over centennial to millennial timescales 249 (Hudiburg et al., 2017 The process whereby forest vegetation typically returns to pre-fire conditions after 268 several years or decades following wildfire events is referred to as biogeochemical 269 resilience (McLauchlan et al., 2014;Smithwick, 2011). This resilience is determined, in 270 part, by the availability of growth limiting nutrients, such as N and P (Güsewell, 271 2004;Schreeg et al., 2014). In non-N 2 -fixing plant species, foliar N and P concentrations 272 reflect soil N and P availability (Reich and Oleksyn, 2004) . Previous studies have shown 273 that a N/P mass ratio in foliar material of about 10-20 is optimal for plant growth (Aerts 274 and Chapin, 1999; Ingestad and Lund, 1979) . N/P ratios >16 can indicate P-limited 275 biomass productions, whereas N/P ratios <14 are suggestive of N-limited plant growth 276 (Aerts and Chapin, 1999; Koerselman and Meuleman, 1996) . 277
The average (± 95% confidence intervals) N/P values for sampled foliage (n=72) 278 was 9.8 ± 0.6. This suggests a N-limited growing environment. Although N/P ratios of 279 leaves are often used to evaluate nutrient status in plants, several factors could complicate 280 other trace elements (Mg, SO 4 ). Sites that were burned in a regionally extensive wildfire 313 in the early 20 th century contained significantly lower C on average in the organic soil 314
horizon, compared with sites that burned prior to the 20 th century. This highlights the 315 important role of wildfires as a dominant driver of soil C dynamics in sub-alpine forests, 316 with legacies that can last for more than a century (Hudiburg et al., 2017) . Furthermore, 317 the high degree of variance in soil C concentrations among burned soils is consistent with 318 the inherent spatial heterogeneity in fire severity seen in contemporary fires. This spatial 319 heterogeneity adds to additional complexity Earth Systems Modeling efforts to represent 320 fire across space and time. The low average values of foliar N/P ratios (9.8 ± 0.6) suggest 321 
